The mcr-1 gene was fırst detected several years ago in E. coli strains isolated from pigs being raised near Shanghai and, by 2014, was being found in pigs and chickens from four nearby provinces. More worrying, it also was detected among patients with either E. coli or K. pneumoniae infections in hospitals in Guangdong and Zhejiang provinces. "Because of the relatively low proportion of positive samples taken from humans compared with animals, it is likely that mcr-1-mediated colistin resistance originated in animals and subsequently spread to humans," Shen says. "China is not the only country to use colistin in farming, but there are many countries, including in Europe, that use polymyxins in agriculture, and therefore the responsibility to acknowledge and address the use of antibiotics across human and veterinary sectors must be also global." Transposons are largely responsible for the Dr.-Jekyll to-Mr.-Hyde switching that enables the enterococci to range from innocuous gut inhabitants to virulent, antibiotic-resistant pathogensand then back again, according to several researchers who spoke during the 2015 ICAAC meeting held in San Diego last September. Those transposons can mobilize large genomic regions carrying multiple virulence, antibiotic resistance, and metabolic genes, thereby contributing to the rampant spread of resistance and pathogenicity among clinically concerning strains such as vancomycin-resistant enterococci (VRE).
"The success of Enterococcus faecium and E. faecalis, evolving as multiresistant nosocomial pathogens and leading hospital pathogens worldwide, is associated with their promiscuous nature in acquiring new genetic elements, including antimicrobial resistance genes encoded by mobile genetic elements," says Guido Werner of the Robert Koch Institute in Berlin, Germany. Tn1546 is the main transposon that mobilizes vancomycin resistance genes, which may be marooned on large pathogenicity islands within "megaplasmids," he says. These oversized, multifunctional plasmids confer survival advantages as they move rather freely among commensal bacteria and opportunistic pathogens, creating a dangerous ecology within the gut. One scenario raising fresh concerns is the shuttling of vancomycin resistance genes into Staphylococcus aureus, leading to more than a dozen confırmed cases of VRSA in the United States, he notes.
Antibiotics can help to drive transposon-mediated genetic transfers, according to Barbara Murray of the University of Texas Health Science Center in Houston. Referring to research by Kathryn Beabout of Rice University and her collaborators, Murray says that exposure to tigecycline, a tetracycline derivative, triggers Tn916 mobilization in E. faecalis, increasing transfer of the TetM resistance gene 1,000-fold. Thus, antibiotics not only select for resistant bacteria, but also accelerate transfers of
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Recent developments involving microbiology and related science policy matters include:
• Last October, officials of the Food and Drug Administration (FDA) approved the first virus-based therapy for treating a form of cancer-specifically, melanoma lesions in the skin and lymph nodes. resistance genes to formerly drug-susceptible strains. Despite the multitude of virulence and drug resistance genes that some bacterial strains amass, commensal enterococci tend to outcompete and replace these clinical pathogens when pitted against each other in the mouse gastrointestinal (GI) tract, according to Maria Montealegre, a graduate student working with Murray. "This may explain the vast predominance of clade B commensal strains in humans in the community, and why antibiotic-resistant E. faecium strains are often replaced once patients leave the hospital," Montealegre says.
Remarkably, commensal strains actively kill some of those pathogenic strains by turning their mobile elements against them, says Murray, citing research by Michael Gilmore of Harvard Medical School in Boston and his collaborators.
"We unexpectedly observed that the prototype clinical isolate strain V583 was actively killed by GI tract flora, whereas commensal enterococci flourished," says Gilmore. Commensal strains secrete a heptapeptide pheromone, cOB1, that triggers virulent strains to self-destruct. This pheromone activates plasmid-based mobile elements, which are prevalent in virulent strains but not commensals, ultimately causing chromosomal genome instability that can prove lethal. "The accretion of mobile elements in E. faecalis V583 renders it incompatible with commensal strains," he says. Thus, these critical mobile elements are responsible for both the rise and the downfall of this opportunistic pathogen.
Shannon Weiman is a freelance writer in San Francisco, Calif.
RESEARCH ADVANCES
By Consuming Glycine, Gut Microbiota Control Glutathione Synthesis Carol Potera
The gut microbiota in mice consumes glycine, one of three amino acids needed by host animals to make the powerful antioxidant peptide glutathione, according to Adil Mardinoglu at the Royal Institute of Technology in Stockholm and Chalmers University of Technology, Gothenburg, both in Sweden, and his collaborators in Sweden and Denmark. He calls this
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Recent High-Tech Developments in Synthetic Biology and Other Realms of Microbiology
Recent developments in synthetic biology or in other high-technology areas involving microbiology include the following: 
